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Objectives

= Compare and test new evaluations

= Check the root cause of possible overprediction of
reactivity in integral benchmarks
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Scope

= Consider libraries:
- ENDF/B-VI.8
- ENDF/B-VII.O
- ENDF/B-VII.1-beta3
« New NNDC-BNL evaluation
- JENDL-4

= Consider criticality benchmarks from the ICSBEP
Handbook
- 37 identified
- 21 actually used

Brookhaven Science Associates NATIONAL LABORATORY



Transport cross sections

Thermal cross section

Resonance integral

Total Elastic Capture Total Elastic Caplure
[barns] [barns] [barns] [barns]  [barns] [barns)
ENDF/B-VIIO 6.97 6.79 (n.182 122 121 1.07
ENDF/B-VIL1b3 (.99 6.80 0.190 123 121 1.07
EMNL (.99 680 0.190 123 121 1.07
JENDL-4 6.28 6.38 196 118 1.00
ENDF/B-V1.8 656 6.38 0.185 120 ' 0.95
—7" —7"

(For detals see report)
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Activation cross sections:

90Zr(n,2n)

20Zr(n,2n)
Measured IRDFF BMNL
0221 b+/-2.9 % 0217 b+/-52 % 0219 b+/-51%

(Uncertainty from 252Cf fission spectrum)
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Activation cross sections: %Zr(n,y)

HZr Go Diff RI Diff
[barns] [94] [barns] [2%]
IUPAC 0051 b =18 % | Ref 027bx3 8% | Ref
ENDE/B-VIIL.O 0.0497 b -1.8 % 0314 D
JENDL-4 0.0507 b -0.2 % 0.285Db 5.7 %
BNL 0.0497 b -1.5 % 0314 D L17 %
BROOKHRVEN
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Activation cross sections: %Zr(n,y)

*Zr Go Diff RI Diff
[barns] [%a] [barns] [%%]
IUPAC 0.0197 b =3.8% | Ref. 496 bx3 5% | Ref
ENDE/B-VIIL.O 0.0228 b 5.16Db 4.1 %
JENDL-4 0.0203 Db 3.2 % 423Db I(-15 %
BNL 0.0228 b 5.16Db 4.1 %
BROOKHRVEN
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ICSBEP Benchmark Summary Results
Integral parameter intercomparison
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Conclusions

Transport cross sections

= Fast reactors
- single series of benchmarks — no conclusion

= Thermal reactors

- Possible over-estimation of reactivity

- Sensitivity on scattering cross section

« New BNL or JENDL-4 data provide some improvement
= Activation reactions

- 99Zr(n,2n) BNL consistent (possible problems ~20 MeV)
- 94Zr(n,y), %Zr(n,y) need improvement in all files
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Cross S%ection (harns)l

48-Zr-8(H,.TOT),51IG
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Cross S%ection (harns)l

48-Zr-8(H,.TOT),51IG
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Cross S%ection (harns)l

48-Zr-8(H,.TOT),51IG
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Cross Section (barns?
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Cross Section (harns?l

48-Zr-8(H, IHL),51G
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Cro=ss %ection (harn=s)d

48-Zr-8(H, ZH), 51G
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Cross Section (bharns)

48-Zr-8(H, G), 351G
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BNL Evaluation of Zr Isotopes
Radiative Capture Cross Section
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Cross Section (harns)

48-Zr-98C(H, ZH), 51IG
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